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Thermal Analysis within Teamcenter APL

You can work within Teamcenter to perform an orbital
thermal analysis of a spacecraft.

Use existing NX parts and assemblies.

Create FEMs and Sims directly off of the parts in
Teamcenter.

Create assembly FEMs to match the assembly parts.
Map part FEMs onto the assembly FEMSs.

Import thermal couplings and loads from the lower level
Sims.

Define and display orbits.
Solve in Space Systems Thermal.
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W 0k SWOT_10m_baseline_assysim Start with a spacecraft, available as an NX assembly in Teamcenter.
o Home You can build your thermal model directly on the NX parts so the
model will be associative, modular, accessible to other thermal

~ History engineers, and under the configuration control of Teamcenter.

To begin:
Open Teamcenter and create a directory for your files.
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Open NX and the Assembly
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window, and load the assembly.
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Select a Part
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‘Wysar- | Y Id of & B8 ¢ % Command Finder [2t - %‘@-$&~®@®~D- WM. 88 =R

0 D0wof el @ 90 lsalhIJlNSd. @ AR B-BD. AIPTLFR .
Haflafodl - IR A o

HE o
e 5.

[No Selection Filter [ [Entire Assembly MG EHe @3-/ /L+00+ /@@
Select objects and use MB3, or double-click an object

| < > !
@ Assembly Navigator
Number R.. l.. Name
£ Sections -
=My rhs_SWOT_10m_config_asm Al SWOT Configuration Ass |
+-24 Constraints
O&® DRW_SWOT_TAURUS_I A DRW_SWOT_TAURUS_II
= M rhs_SWOT_2_Payload_Module_asse... |Al SWOT 2 Payload Modul¢
-5 Constraints £
- [ty rths_SWOT_Dual_Module_Heat_Pip... Al rhs_SWOT_Dual_Module
- [At# rhs_X-Band_Antenna Al rhs_X-Band_Antenna
Mg rhs_X-Band_Antenna_Base Al rhsAX-BandAAntennaABasi
@ WAt rhs_SWOT_2_Upper_Module_Asse_.. | Al rhs_SWOT_Z_Upper_Mod‘
=-MAt rhs_SWOT_2_Lower_Module_Asse... |Al rhs_SWOT_2_Lower_Mod
® 24 Constraints
- WAty rhs_SWOT_Dual_Module_Heat_... |Al rhs_SWOT_Dual_Module,
Mg rhs_ADC Al rhs_ADC
M (g rhs_swot_LHP_evap_short Al rhs_swot_LHP_evap_shor
Mg rhs_SWOT_HVPS_Pallet Al rhs_SWOT_HVPS_Pallet
Mg rhs_SWOT_Panel-Y_1.425m Al SWOT Panel-Y 1.425m
Mg rhs_SWOT_Panel_X_Bottom Al rhs_SWOT_Panel_X_Botu
Mg rhs_SWOT_Panel-Z_1.425m Al SWOT Panel-Z 1.425m
1) OT_Thermal_Pane Al | |SWOT Thermal Panel +Y|
Mg rhs_SWOT _Thermal_Panel_+Y_1...|A SWOT Thermal Panel +Y
M (¢ rhs_swot_metering_structure Al rhs_swot_metering_strucl
M e rhs_SWOT_Flexture_Brkt Al hs_SWOT_Flexture_Brkt
M (@ ths_SWOT _Flexture_Brkt Al SWOT_Flexture_Brkt
Mg rhs_SWOT_Flexture_Brkt Al rhs_SWOT Elexture Rrkr
M @ rhs_SWOT_Flexture_Brkt Al rhs_SV . . .
8 ths_SWOT_Metering_Strut Al ms.sy Pick a part for analysis. Then right-
M ¢ rhs_SWOT_Metering_Strut Al rhs_SV i i i
T e Al e click and make it the displayed part.
M ¢ rhs_SWOT_Metering_Strut Al rhs_SWOT_Metering_Stru
B # rhs_SWOT_PM_Fitting Al SWOT Payload Module F
M (g rhs_SWOT_PM_Fitting Al SWOT Payload Module F ~




Create a FEM and SIM | = N

M NX 8 - Advanced Simulation - [rhs_SWOT_Thermal_Panel_+Y_1.425m/A1-SWOT Thermal Panel +Y 1.425m (Read Only) ()]
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'@ NewFEM.. i Simulation Navigator. Then create a new FEM
E New FEM and Simulation.. | emnenu and Sim. For an orbital thermal model, choose

& New Assembly FEM...

NX Space Systems Thermal as the solver.

Tip: Be careful with your file names. You will
have an easier time finding things if you start
with the part name and add the CAE terms
‘ideal”, “fem”, “assyfem”, “sim”, or “assysim”.
Using the existing part name helps later when
you map part FEMs to assembly FEMs. CAE
terms in the name help in the Simulation File
View where you won't see file extensions. Also |
note that names in Teamcenter cannot be re-

used. .
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=- @ rjk_SWOT Refl Array 10m NY assyfem/Al
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Idealize and Mesh | =N
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Idealize and mesh the part.
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Open the Sim
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Switch to the Sim.
Tip: If you already have a
Sim, you can quickly open it
by going to the Simulation file
View, right-clicking the FEM,
and clicking Find CAE Items.
This switches you to the
Search Results mode where
you can double-click the Sim.
You can switch back to the
Session View with a right-
click on the Search Results.
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Add Simulation Objects APl

M NX 8 - Advanced Simulation - [(Simulation) rfjk_SWOT thermal panel PYN sim/A1 (Modified)

‘el File Edit View Insert Format Tools Information Analysis Preferences Window Help

[@sart- | Y Id &5 X ) % Command Finder [ - @ %.,@'&’@'@@@'D'ﬂﬁ‘-g" & »
W% ol - TaHIPL XN EP-APAv-E V-2 -E-e» B
U-EH9 N ABI?2N% HRe» L« ¥ » 18 000 @33 Ry .

[No Selection Filter ] |Entire Assembly bt Fl-o @2 ™% - @

& @ Simulation Navigator
f_ Object Status Env
?_ Brjk_SWOT thermal panel PYN sim/Al Def;
L_°| |® M@ rjk_SWOT thermal panel PYN fem/Al Def.
#ad | & CSYS (Filter : Off...
ﬂ & Groups (Filter - Off...
»id & DOFSets (Filter : Off...
[O™ | g Regions (Filter : Off...
?6 {7ir Fields
©-[@4¢ Simulation Object Container (Filter : Off...
=1 @ @ honeycomb 18Qw/m2C Active
(?E [@ e MLI estar .03 Active
—| | f2Load Container (Filter : Off ..
® $z Constraint Container (Filter : Off...
=-@f Soln 1 Active NX
® [[4¢ Simulation Objects (Filter : Off...
[@%z Constraint Set (Filter : Off...
@ Loads (Filter - Off

Add your Simulation Objects such as thermal
couplings and heat loads. You will later import
these into the higher level Sim.
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Create a New Assembly FEM APl
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Map the Part FEM JBL
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Map All Part FEMs JBL
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Create an Assembly Sim APl
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|| |= @ rhs_SWOT_Payload_Module_Assembly_2.0... =
L'g_,_ B rhs_SWOT _thermal_panel_+y/Al rjk_SWOT t..
[T | - ®rhs_SWOT _thermal_panel_+y/Al rjk_SWOT t...
P ®-#8 rhs_SWOT_Comm_Ant/Al SWOT Co...
I':: N rhs_SWOT_Poseidon_Bracket_2/A1 Ignored
?_ N DRW_DORIS_ANTENNA_FOV/AI1 Ignored
©) &N DRW_LASER_REFLECTOR_FOV/A1 Ignored
- N rhs_SWOT_Panel_Bracket2/Al Ignored
% N rhs_SWOT _Panel_Bracket2/Al Ignored
[ N rhs_SWOT_Panel_Bracketl /Al ] lgnored T
< ] »
Simulation File View A
& rjk_SWOT _solar_panel_PX_fem/Al -
@ rjk_SWOT _solar_panel_PX_fem/Al
=] q rjk SWOT Pav|oad M0d||ln 2 0m accviform /AT
& rjk SWOT thermal pa J New Simulation...

& rjk_SWOT thermal pal
& rjk_SWOT HVPS palle
@ rjk_SWOT panel Py 2| > Close
= @ rjk_swot3 LHP cond2|® Find CAE Items
@ rjk_swot3 cond hpipe PY fem/Al
& rjk_SWOT _feed_PY_upper_fem/Al
& rjk_SWOT_feed_PY_lower_fem/Al
@ rjk_SWOT_feed_NY_top_fem/A1l
& rjk_SWOT Feed -Y lower fem/Al
rik_swot3 LHP condensor PX fem/A1l
@@ rik swnt | HP eondensnr NX fem/A1

Create a new Sim (I call it an
assembly Sim) with a right-
click on the assembly FEM.
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Import Simulation Entities | = N

@ Simulation Navigator

| ]
B
# [object | Status | Environment
2| |48 rjk_SWOT Payload Module 2.0m assysim/Al Default: NX «
i = M4 rjk_SWOT Payload Module 2.0m assyfem... Update Pe... Default: NX|
| ® ®rhs_SWOT_Payload_Module_Assembly_2....
2| ®= @F SWoT Comm Ant assyfem/Al Default: NX
w|| = B@® SWOT Panel +Z fem/Al Default: NX
. @ [ rjk_SWOT panel -Z fem/A1 Default: NX
i . @ & rjk_SWOT_panel -Y 2.0m fem/Al Default: NX
®| | @ @3 rjk_SWOT Payload Structure assyfem/Al Default: NX
: | ®- @@ rjk_SWOT panel PX 2 2m fem/Al Default: NX
o4 | = M rjk_SWOT panel NX 1 2m fem/Al Default: NX
o | ®-@A®rjk_SWOT panel PX 1 2m fem/Al Default: NX| =}
i ®-@d@® rjk_SWOT panel NX 2 2m fem/Al Default: NX
- & @@ rik_swot3 pallet NX fem/Al Default: NX
@ @@ rjk_swot3 pallet PX fem/Al Default: NX
 @®-Ma rjk_swot3 LHP condensor PY fem/Al Default: NX
- @ M@ rjk_swot3 LHP condensor NX fem/Al Default: NX
- @ @@ rjk_swot3 LHP condensor PX fem/Al Default: NX

®-([# rjk_SWOT Feed -Y lower fem/Al .
- @ M@ rjk_SWOT_feed_NY_top_fem/A1 Import the thermal couplings

@ @@ rk_SwoT_feed_pY_lower_fem/a1 | from the part Sims by right-
- ®-Ma¥ rjk_SWOT_feed_PY_upper_fem/Al cIicking the part FEM and

@@ rjk_swot3 LHP cond2 assyfem/Al ] . .
o @ rjk_SWOT panel Py 2.0m fem/al | CN00sINg Import Simulation

& @@ rjk_SWOT HVPS pallet fem/Al Entities.
& M@ rjk_SWOT thermal panel PYP fem/Af

R rjk_SWOT thermal pane |
g5 CSYS ] Make Displayed P

5 Groups » Display Assembl »

~ NNCCnre

< 11l ]mport Simulation Entities

“ % Close
/& View Attributes...

UTTauiL INA

Default: NX

Simulation Search View

Teamcenter Search Results
-3 rjk_SWOT Payload Module 2.0m assyfem/Al
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Choose Names and Entities APL

n

% ol BB 2E X 17 32av-B-8-.0-2 0B-«» T3,
(1-H%P. #BI?N% HEe» &1« M > 0 s (300 @B R .

~ | [Within Work Part Only/| ~ ||¢® |-« @ % ™ |1 - | &g
pecify a simulation file

= . ) . < DO atio e 0. ?-J[
% @ Simulation Navigator source Simulation ™
Object : .
=i File Browser
I?'" B rjk_SWOT Payload Module 2.0n Browse to the Sim that N - -
" | @4 jk_swoT Payload Module corresponds to the FEM. —~—[rik _SWOT thermal panel PYN si(3]
I?-"J :fw g rqhss_vs\,lvggg_:;\r/rllo:g{r:;axfje Prepend any descriptive text ftring to prepend simulation entity names ]
— R Ahe thermal panel PYN
el | © @@ swoT Panel +z fem/al| YOU want (the default part
E ®- M@ rjk_SWOT panel -Z fem/| name is usua"y too |0ng)_ Import Entities A
3| ®-M @ rjk_SWOT_panel -Y 2.0m . oge
Fa| | | & @3 rik SWOT Payload Strud _Choose which entities to ™ Loads
g ®-@ & rjk_SWOT panel PX 2 2r |mp0r‘t_ [ Constraints
- ®-Md rjk_SWOT panel NX 1 2brrcrrrer —rer [w) Simulation Objects
= ®-[A@® rjk_SWOT panel PX 1 2m fem/Al Default: NX -
D ®-[Ae® rjk_SWOT panel NX 2 2m fem/Al Default: NX “ M_atenals
®- @ rik_swot3 pallet NX fem/Al Default: NX W Fields
®- M4 rjk_swot3 pallet PX fem/A1l Default: NX [¥ Modeling Objects
® M@ rjk_swot3 LHP condensor PY fem/Al Default: NX & Physical Property Tables
®- (@ rjk_swot3 LHP condensor NX fem/Al Default: NX
®-M@ rjk_swot3 LHP condensor PX fem/Al Default: NX ) Groups
®- 4 rjk_SWOT Feed -Y lower fem/A1l Default: NX [¥ Regions
®- M4 rjk_SWOT_feed_NY_top_fem/Al Default: NX g Solutions
®- (@ rjk_SWOT _feed_PY_lower_fem/Al Default: NX ) DOF Sets
®- M rjk_SWOT _feed_PY_upper_fem/Al Default: NX
= -8 3 rjk_swot3 LHP cond? assyfem/Al Default: NX | Allon || Alloff |
#-Ma@ rjk_SWOT panel PY 2.0m fem/Al Default: NX
# M& rjk_SWOT HVPS pallet fem/Al Default: NX [,_gn_l [ Apply ] [ Cancel ]
®- (@ rjk_SWOT thermal panel PYP fem/Al Default: NX
# M rjk_SWOT thermal panel PYN fem/Al Default: NX
& CSYS (Filter : Off...
& Groups (Filter : Off... .

m~— NNCCAre \ ICilrar - NFF
a0 s
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@ Map Remaining Assembly and Part FEMs JPL

¥ NX 8 - Advanced Simulation - [(Assembly FEM) nk_SWOT_10m_config_assyfem/Al (Modified) (1)]
h(]Eile Edit View Insert Format Tools Assemblies Information Analysis Preferences Window Help

ysar- | ) Y Id <5 X ¥ “% Command Finder §& - @)@.E'%'Ei@@@'\:"ﬂﬁ‘ﬁ',;}“ &SBrw-=.
% e W S il NS KT € Arav-1-B-. B0 -« Y.
O-EB%P. ¢ ABI?2N% HEe» &1« > » n 8 3050 q@B3 &5 .

[No Selection Filter [+ [Entire Assembly R e %% T

@ Simulation Navigator

Object Status Environment
& rjk_SWOT_10m_config_assyfem/A1l Default NX SP
®-@ rhs_SWOT_10m_config_asm/Al

» @& rjk_SWOT Payload Module 2.0m assyfem... Update Pe... Default: NX SP,
+ - F rjk_SWOT_Bus_assyfem/Al Default: NX SP|
» @& rjk_SWOT Refl Array 10m +Y assyfem/Al  Update Pe... Default NX SP,
» M4 rjk_SWOT Refl Array 10m NY assyfem/A1  Update Pe... Default: NX SP,

£ CSYS (Filter : Off...
5 Groups (Filter : Off...
iird Fields

Work your way up to the top-
level assembly FEM by
mapping lower level
assembly FEMs. You can
map any combination of part
FEMs and assembly FEMs.

WP ELEL=] =0 i
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Import Entities from Sub-Assemblies | =

W NX 8 - Advanced Simulation - [(Simulation) rk_SWOT_10m_baseline_assysim/Al (Modified) (1)]

@D Eile Edit View Insert Format Tools [nformation Analysis Preferences Window Help

Wysan- | Y I &p X ¥ % Command Finder } - @ UL jl ‘(@ -& -Gy - @@@-D WM. B SD 0 =N
E® Y PR ALRLP R K T E P H2Sv-8-8-. 02 Hoew T
UHP. AHBI?N% HE e¢» &1« > 0 m 300 ca@B3 vy .

[No Selection Filter [w] [Entire Assembly R He@% ™ T E

'RJIK_SWOT PAYLOAD MODULE 2.0M ASSYFEM' sele:

@ Simulation Navigator

Object Status Environment
2 rjk_SWOT_10m_baseline_assysim/Al Default NX SP|
= @& rjk_SWOT_10m_config_assyfem/A1l Update Pe... Default NX SP)
+-@ rhs_SWOT_ 10m _config_ asm/Al
> 04 2
3 EI 4 rjk_SwWoT| 1_,‘ Mal:e Dusplayed Part Default: NX SP)
+ @& rjk_SWOT| %, Display Assembly FEM » |Update Pe... Default: NX SP|
5 @& rjk_SwoT Update Pe... Default: NX SP
& CSYS "8 Filter : Of...
g Groups % Close Filter : Off...
&z DOFSets /2 View Attributes.. \ Fil . . .
& Regions , ilf Import the simulation objects
RLUNEICIO I , | from the lower level
*-[A4¢ Simulation Object Container il . . .
+ @ Load Container #\ assembly Sims. Right-click
$z Constraint Container (Fill the assembly FEM and
#-@§ Soln SS Test . .
58§ Soln Beta 0 act choose Import Simulation
% [14¢ Simulation Objects (Fill Entities as you would a part.
[@%z Constraint Set (Fil
+- [ Loads (Filter : Off...
= @J Soln Beta 45 NX SPACE SYS
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Prepare External Radiation

@ % bl FEEYPE K T € P H2AvE-E- 0L B« TE.

150 50 I

T
|

VLA R 24

-HoP. fHI?N% HE «» L1 ikallEllal| - (s i O
No Selection Filter lw] [Entire Assembly bv] &8 Fl- 0 ©% ™ - [No method o @
< ernal radiatio 0 > |
@ Simulation Navigator
Name v
Object Status Environment ' - c 1
Top Side Region A
= & rjk_SWOT_10m_config_assyfem/Al Update Pe... Default: NX P J
®-@ rhs_SWOT_10m_config_asm/Al T E —
+- & rjk_SWOT Payload Module 2.0m assyf... Update Pe... Default: NX E Y
+-@ 3 rjk_SWOT_Bus_assyfem/Al Default: NX| - 2
+-M& rjk_SWOT Refl Array 10m +Y assyfem/... Update Pe.. Default: NX|~ @ 7
= M& rjik_SWOT Refl Array 10m NY assyfem/... Update Pe... Default: NX v
& CSYS (Filter : Off... —
= g Groups (Filter : Off... Bottom Side Region A
1 - External radiation to
> - External radiation boprtom ¥ Group Reference | External radiation bottom =)
3 - Elements for plotting Filter Type [Polygon Face =
4 - Surfaces for orbital plotting : r
5 - All elements RaoSISCtDbIECt(E)
6 - Baseline elements Create groups of external | Element Selection Filtering v
DOFSets
gRegionS surfaces to use for both | Excluded v | p=
vl Fields radiation and orbital heating. Parameters A B8

=-[@4¥ Simulation Object Container

TrTTeeT - T

[@ @ Orbital Heating Beta 0 Active

[EEY External radiation Active | |
[@ @ Bus_SA_NX_solar_array_Honeycomb 1... Active

[@ @ Bus_SA_NX_solar_array_Honeycomb 1... Active

[ @ Bus_SA_NX_solar_array_Honeycomb 1... Active L

se Vlnmnsemnenby 3

< 11

Simulation File View

Session
5 B9 rjk_SWOT Payload Module 2.0m assysim/Al
=@ rik_SWOT Payload Module 2.0m assyfem/A1l

[v Include Radiative Environment
Calculation Method |Hemicube Rendering
View Factor Accuracy |Medium (128 x 128)
Element Subdivision |3
[] Elements not Part of this Enclosure Can Shadow

Enclosure Radiation

[-—ok || Apply || cancel |

Card Name

18



Prepare Orbital Heating

, 3 g T am | : I — I
(1-80 % 5. &8 X 17:.-HE « » L« »» n n 1020 @@ a oy .
[No Selection Filter Lw] [Entire Assembly b 82 Bl- o @ % ™ - [No method kv o
Select region illuminated on top side
B3 ~ Orbital Heating Beta 45 o o | x 3 :
. . . |
ZDJ::]UIMIOH Nav VName r. Orbit Visualizer == X
e RA_RA 10m [Orbita; Heating Beta 45 File View Mode

@ e RA_RA 10n | Label
@ 2 N ) .

@o BetaO by s e 3 ) g | s 10 fa : D . ‘E, Q o

D ° @‘!‘L-i-gi E Descrlpuo" . ﬁ Emg HODE EQUINOH Erw 81T 3suu gsmn Eulswsn Ssssss

Qe solaramay ¢ Top side lluminated Region
Orbital Hea| | —
0 o Orbital Hea | M Group Reference [Exlernal radiation top

PM_Panel + | Filter Type Polygon Face

@ o PM_Panel + .
@o PM_panel -2 | & Select Object (40)

@ o PM_panel -\ || excluded
A © PM_panel -y
@ o PM_CCHP P Bottom Side llluminated Region

@o PM_CCHP P =
Do PM CcHp p | M Group Reference [External radiation bottom

@ o PM_CCHP N | Filter Type Polygon Face

o PM_CCHP P | o gelect Object (2)
[ o PM_Feed -Y| .

@ o PM_feed_NY || Excluded

@A o PM_feed_PY . 5
Do PM_feed_PY Orbit Selection

o PM_Feeds U | Orbit and Attitude Parameters Beta 45 Orb

[@ o PM_Feeds t
Lo _net i=cemal | Parameters
I =

Calculation Method Deterministic |
Element Subdivision 3
Session

=@ rjk_SWOT Paylq _View

TAFIEIEY

4
=
o

&
(o]
O

(o]

Define and display
1] the orbit.

Simulation File View

Time: 0.000000 [Ascending Node / Calculation Point #8]1 (Hithin Umbra)
Ambient Light Animation

Inf|

@ rjk_SWOT | Card Name Selected Elements Orbital Heating S — ‘ T
= @ rjk_swot3 0 ‘ |
¢ rjk_swo 0K Apply |
rhs,swo—i

& rjk_SWOT _feed_PY_upper_fem/Al —
& rik SWNT feed PY Inwer fam/al P '




Solve and Examine Results

)

WO -H-e» .

% ol ASHEPREE X T EF Arav 88
0 0. APHI? % EAE e« K > un DU HeBE R &

|:|.

©

No Selection Filter [ [Entire Assembly R EHe0% ]
| < > |

| © Post Processing Navigator rk_SWOQOT_10m_baseline_assysim_A1 : Soln Beta 45 Result
Fm §ire Description Load Case 1, Increment 83, Time = 6.000e+004 s
& ® Increment 119, Time = 6.216e+004 s - Temperature - Elemental, Scalar
Fo | & increment 120, Time = 6.222e+004 s Min : -89, Max : 142, Units = C
2 | #- Increment 121, Time = 6.228e+004 s
FA | @ increment 122, Time - 623424004 5
»d ® Increment 123, Time = 6.240e+004 s
OM | @ Increment 124, Time = 6.246e+004 s 60
ﬁ__' #-Increment 125, Time = 6.252e+004 s
[ ® Increment 126, Time = 6.258e+004 s
= = Increment 127, Time = 6.260e+004 s
t & Temperature - Nodal - 50
= =-@s Temperature - Elemental
g Scalar
- +- s Max Temperature - Elemental

= f# Min Temperature - Elemental 40

+ % Time at Max Temperature - Elemental
«-@s Time at Min Temperature - Elemental
+- s Total Heat Load - Elemental
+-@ Total Heat Flux - Elemental — 30
& rjk_SWOT Payload Module 2.0m assysim-Al
o@jSoln 1 NX SPACE SYST
2 Imported Results
EE viewports 20
=l Fringe Plots
gk Postviewl [(MASTER) Temp|
@ Templates
&3 -Y cutting plane, displayed - 10
&3 Cutting plane -10 to 50
&1 Cutting plane for pallets
&9 Cutting plane
&3 Eccosorb for Ami

& For Ami 2 Create temperature contours,

|-
TS temperature plots, and heat

1

&9 Structural -100 to 80
&9 Structural -130 to 30 Ioad reports'
&9 Structural -50 to 30
&3 Structural X = -ZJ
« I » v
Preview v‘

Units = C
nits LO



@ Summary JBL

* You can work completely within Teamcenter to build and
solve an orbital thermal model.

* Your model will have a one-to-one correspondence to
the parts and assemblies of the CAD model.

* You can input thermal couplings and loads at the part
and assembly levels.

« Orbital thermal analysis is performed with Space
Systems Thermal.

21



@ Where does this lead? APL

 NX parts are associated to the thermal model. An update
to an NX part propagates automatically, with your
permission, to the top level assembly FEM.

— This will allow you to quickly assess the impact of design
changes

* The thermal analysis will be linked to the mechanical
parts.

 Assembly FEMs are modular.

— You should be able to divide a spacecraft among several
engineers for simultaneous analysis.

 This leads to concurrent engineering.

22



